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Search for down-type fourth generation quarks with the ATLAS Detector 
in events with one lepton and high transverse momentum hadronically 
decaying W bosons in ^/s = 7 TeV pp colHsions 

The ATLAS Collaboration 

This Letter presents a search for pair production of heavy down-type quarks decaying via b' — > 
Wt in the lepton + jets channel, as b'b' W~tW+t bbW+W~W+W~ -5> l^ubbqqqqqq. In 
addition to requiring exactly one lepton, large missing transverse momentum and at least six jets, 
the invariant mass of nearby jet pairs is used to identify high transverse momentum W bosons. 
In data corresponding to an integrated luminosity of 1.04 fb~^ from pp collisions at -/s — 7 TeV 
recorded with the ATLAS detector, a heavy down-type quark with mass less than 480 GeV is 
excluded at the 95% confidence level. 



PACS numbers: 12.60.-i, 13.85.Rm, 14.65.-Jk 

A fourth generation of chiral quarks is a natural exten- 
sion to the Standard Model (SM). It can explain some 
discrepancies observed in meson-mixing data and can 
provide an additional source of CP violation in Bs de- 
cays. A review of theoretical and experimental motiva- 
tions for a fourth generation of quarks can be found in 

Rcfs. [nig. 

This Letter presents a search for a fourth generation 
down- type quark, 6'. If b' is chiral and its mass is 
larger than mt + mw, then it decays predominantly as 
h' — >■ Wt —J' WWb. Pair production of b' quarks leads 
therefore to four W bosons and two b quarks in the final 
state. This analysis applies more broadly to any heavy 
quarks that decay into a W boson and a t quark, though 
the fourth-generation b' model is chosen as the bench- 
mark. The previous limit in the single lepton channel is 
nib' > 372 GeV from CDF, based on 4.8 fb"! of data 0\. 
Searches using two or more high px leptons in the fi- 
nal state have also been done at the Tevatron and at 
the Large Hadron Collider (LHC) [SH7] with comparable 
sensitivity. 

In the decay mode studied here, one of the four W 
bosons decays leptonically and the others decay hadron- 
ically. This lepton -I- jets channel has more SM back- 
ground than the mode with two W bosons decaying lep- 
tonically, but significantly larger acceptance. If the mass 
difference between the b' quark and the top quark is large, 
the momentum of the W boson from the b' — >■ Wt decay 
is also large, and the W boson decay products become 
coUimated. At the mass scales relevant to this search, 
the two quarks from the hadronic W decay give rise to 
two jets close to each other but still resolvable in the 
detector as separate jets. The angle between the decay 
products is related to the transverse momentum (pt) of 
the W boson by AR « 2mw/p^ M- To distinguish the 
6' signature from the SM backgrounds, the number of jet 
pairs with small opening angle and invariant mass close 
to the W boson mass is therefore used. 

The major challenge for the lepton+jets mode is the 
estimation of the SM background. The dominant source 
is tt production with additional jets, while W+ jets is 
the next most important contribution. The significant 



theoretical uncertainty in the level of gluon radiation af- 
fects the prediction of these backgrounds. As the sig- 
nal is distinguished from the background largely by the 
kinematic properties of the jets, there are also significant 
experimental uncertainties due to the energy scale and 
resolution of the jet measurements. Most of these un- 
certainties can be reduced by examining signal-depleted 
samples which are sensitive to them. Other backgrounds 
include single top, Z-|-jets where a lepton is not detected, 
and multijet production in which a jet is misidentified as 
a lepton. 

The data for this search were recorded with the ATLAS 
detector [5]. The momenta of charged particles with 
pseudorapidity \r]\ < 2.5 are measured with the inner 
detector (ID), which includes a silicon pixel detector, a 
silicon microstrip detector and a straw-tube detector, all 
operating in a uniform 2 T axial magnetic field. Elec- 
tromagnetic (EM) calorimetry is provided by a high- 
granularity, three-layer-depth sampling liquid argon de- 
tector in the region jryj < 3.2. Jet reconstruction also 
uses hadronic calorimetry provided by a scintillating tile 
detector with iron absorbers in the region |r/| < 1.7, and 
liquid argon detectors over 1.5 < |?7| < 4.9. The muon 
spectrometer (MS) includes tracking chambers for preci- 
sion measurement in the bending plane up to \r]\ = 2.7 
and fast trigger chambers up to |?7| = 2.4. The trigger 
chambers measure also the coordinate in the non-bending 
plane. The muon detectors operate in a magnetic field 
generated by three superconducting air-core toroids. 

The events used in this analysis were selected using 
inclusive single electron and muon triggers |10| . Elec- 
tron candidates are identified by localized energy deposits 
in the EM calorimeter with transverse energy > 20 
GeV and \ri\ < 2.47. The energy cluster must satisfy 
shower-shape requirements |11| and should be matched 
with a track reconstructed in the ID. Muon candidates 
must have transverse momentum > 18 GeV, \r]\ < 2.4 
and a consistent trajectory reconstructed by combining 
segments in the ID and MS. 

The data used in this search were collected in the first 
half of 2011, and correspond to a total integrated lu- 
minosity of 1.04 ± 0.04 fb~^. During this period, the 
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average number of collisions per bunch crossing was six. 
The event reconstruction is affected by collisions during 
the same bunch crossing as the selected event (in-time 
pileup) and, to a lesser extent, collisions during adjacent 
bunch crossings, within the time the detectors are sensi- 
tive for each trigger (out-of-time pileup) . The simulation 
takes both kinds of pileup into account. 

The signal and SM backgrounds are modeled using a 
variety of generators. Pair-production of 6' quarks decay- 
ing to Wt with subsequent showering and hadronization 
is generated with pythia [H] using the MRST2007 LO* 
parton distribution function (PDF) set [13]. Seven sam- 
ples with mt' masses ranging from 300 to 600 GeV are 
used. The cross section for each b' mass is calculated at 
approximate next-to-next-to-leading order (NNLO) us- 
ing Hathor [Mj. For a b' quark with a mass of 350 GeV, 
the cross section is 3.20^° ;[gto;i2 pb, where the first un- 
certainty comes from varying the renormalization and 
factorization scales by a factor of two, and the second 
one from the PDFs. For a 500 GeV b' quark, the cross 
section is 0.33l^;|^2^o:oi Pb- 

Top quark pair production is modeled using ALPGEN 
|15j where hard emission of up to three partons is de- 
scribed using QCD matrix elements, herwig [TB] is used 
to model the parton shower, and jimmy [17] describes 
multiple parton interactions. The rate of top quark pro- 
duction predicted by the simulation is validated with 
data using an event sample with three, four or five jets, 
where little or no b' signal is expected. 

Production o{ a, W or Z boson in association with 
many jets is described in ALPGEN with hard parton emis- 
sion of up to five partons and herwig for the parton 
shower. The W^-|-jets background is normalized using a 
data-driven method [H]. The Z-|-jets background is nor- 
malized to a NNLO calculation |19| . 

Other processes considered are the production of di- 
bosons {WW, WZ, ZZ), modeled with alpgen and her- 
wig and normalized to next-to-leading-order (NLO) cal- 
culations ,20 ; single top, modeled with mc@NLO [H] and 
HERWIG; and tiW, tiZ, tiWW, tiWj, ttZj, and WWjj, all 
modeled with madgraph [H] and pythia. 

The multijet background is strongly suppressed by the 
requirements described below. The residual contribution 
is estimated using a data-driven technique called the ma- 
trix method, described in detail in Ref. [23]. Validation 
of this background estimate is done by reversing these 
requirements to enhance the multijet contribution. 

Electrons, jets, muons, and missing transverse momen- 
tum are used to select events for this search. Electrons 
are required to have > 25 GeV and be within the 
pseudorapidity range |?7| < 2.47, excluding the barrel- 
endcap transition region 1.37 < |?7| < 1.52. Electrons 
must pass tight identification requirements |llj and also 
satisfy calorimeter isolation: the energy not associated to 
the electron cluster inside a cone of size AR = 0.2 around 
the electron direction must be smaller than 3.5 GeV af- 
ter the correction for the contributions from interactions 
additional to the hard process. 



Jets are reconstructed from topological calorimeter 
clusters using the anti-fct algorithm ^24j with radius 
parameter 0.4. These jets are then calibrated to the 
hadronic energy scale using p^- and 77-dependent correc- 
tion factors obtained from simulation and validated with 
collision data [25 . For this analysis, jets are required 
to satisfy pt > 25 GeV and |ry| < 2.5. The closest jet 
within an r]-(j) cone of 0.2 around an electron candidate 
is removed. 

Muon candidates must satisfy pt > 20 GeV and 
|?7| < 2.5 and pass tight identification requirements |23j . 
Muons must also satisfy calorimeter isolation, which re- 
quires that the energy, excluding the estimated energy 
deposited by the muon, is smaller than 4 GeV in a cone 
of size AR = 0.3 around the muon direction, and track 
isolation, which requires that the summed momentum of 
all tracks excluding the muon track is smaller than 4 GeV 
in a cone of size AR = 0.3. Finally, all muons within a 
cone of size AR = 0.4 around any jet with px > 20 GeV 
are removed. 

The missing transverse momentum (E^^^^) is con- 
structed from the vector sum of topological calorimeter 
energy deposits and muon momenta, projected onto the 
transverse plane [5S]. 

If each b' quark decays to a top quark and a W boson, 
the resulting final state is ttW^W^ . In the lepton -I- jets 
decay channel, the final state contains one lepton, E™^^^ 
from the undetected neutrino, and many jets from the 
eight quarks. Exactly one lepton (e or /x) must pass the 
selection described above. Since not all jets are expected 
to satisfy the momentum and rapidity requirements, at 
least six jets are required. 

To reduce the multijet background, additional re- 
quirements are placed on the E^^^^ and the transverse 
mass of the leptonically decaying W boson, — 

^j2E^^^^pf^{l - cos(A(/)(^;™''^p^))). In the electron 

channel, EJ^^''''> 35 GeV and > 25 GeV are re- 

quired, and in the muon channel, E^^^^> 20 GeV and 
^miss_|_j^H' > 60 GeV are required. Only events with six 
or more jets are considered. For a b' quark with a mass of 
350 GeV, 11.2 ± 1.7% of signal events are accepted with 
this selection. For a b' quark with a mass of 500 GeV, 
13.5 ± 2.0% of signal events are retained. 

At this stage of the selection, pair production of b' 
quarks is distinguished mostly by the large number of 
energetic jets, as shown in Fig. [l] Events with b' de- 
cays contain jets from three hadronic W decays, while tt 
background events contain only one hadronic W decay. 

To identify these hadronic W decays, pairs of jets sep- 
arated by AR < 1.0 are examined. This choice of AR 
selects W bosons with high p^ and reduces the combi- 
natorial background in events with large jet multiplicity. 
The number of reconstructed W bosons (Nw) is defined 
as the number of such jet pairs with an invariant mass 
in the range 70 — 100 GeV. This range is not symmetric 
around the W boson mass as additional energy is often 
included in the cone. Each jet may contribute to only 
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FIG. 1: Jet multiplicity distribution for signal and back- 
grounds for events with at least one jet. The shaded SM 
backgrounds are stacked on one another, while the b' signal 
histograms are not. In this figure and those following, the 
bottom plot shows the ratio between the data and the SM 
prediction together with the uncertainty (shaded band) due 
to statistics, jet energy scale, and Vl^+jets normalization. 



TABLE I: Systematic uncertainties in the predicted total 
background in the signal region. Some of the uncertain- 
ties have been constrained in background-dominated regions, 
'profiled' as described in the text. Smaller systematic un- 
certainties, such as those related to lepton identification and 
theory, and small uncertainties on the rate, are not profiled 
and are not included here. For the profiled systematics, the 
uncertainty before profiling is given in parentheses. 



Uncertainty on Background 


Profiled Uncertainties 


W+jets Normalization 


±5% (±16%) 


ISR/FSR 


±12% (±17%) 


Jet Energy Resolution 


±3% (±6%) 


Jet Reconstruction Efficiency 


±2% (±3%) 


Not-profiled Uncertainties 


Jet Energy Scale 


±31% 


tt Simulation Generator 


±6% 


tt Showering Model 


±3% 



Once both jets are found, the efficiency that the dijet 
mass falls within the specified invariant mass range is 
approximately 70%, as can be seen in Fig. [s] 



one identified hadronic W decay. In Fig. [2] the invari- 
ant masses of dijet pairs in a control sample of events 
with only three to five jets are shown. Good agreement 
is observed between the data and simulation, and a peak 
around the W boson mass can be seen in the tt simula- 
tion. 
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FIG. 2: The invariant mass distribution of jet pairs with 
AR < 1.0 for data and simulation in a control sample of 
events with exactly three to five jets. 

The efficiency of finding a simulated W decay with 
both quarks matched to separate reconstructed jets de- 
pends on the W boson p^. For simulated tt and b' events 
passing the selection described above and containing a 
W boson with a px of about 250 GeV the two jets from 
the W boson are found approximately 80% of the time. 
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FIG. 3: The efficiency for jet pairs from a simulated W boson 
decay to have A_R < 1.0 and a dijet mass within 70 — 100 
GeV, for simulated tt and signal events. Events are required 
to have exactly six jets. 

To further distinguish the potential h' signal from the 
backgrounds, nine exclusive bins are examined, defined 
as a function of the multiplicity of hadronic W decays 
[Nw = 0, 1, > 2) and jet multiplicity (Vjet = 6, 7, > 8). 

The agreement between data and simulation for the 
description of the number of jets is validated in events 
with a scalar sum {H^) of transverse energies of jets and 
leptons less than 400 GeV and no reconstructed hadronic 
W decays, to suppress potential h' contributions. 

Table |l] shows the major sources of systematic uncer- 
tainty. The main contributions to uncertainty in the 
modeling of the backgrounds and b' signal come from 
the jet energy scale and the level of initial and final state 
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radiation (ISR/FSR) in the top quark pair background. 
The jet energy scale uncertainty is extracted from di- 
jet events and vahdated with 7+jet events as discussed 
in Ref. [25J, with an additional uncertainty due to in- 
time pileup. The amounts of simulated ISR and FSR 
are varied according to their uncertainties for both back- 
ground and signal events. Jet reconstruction efficiency 
and jet energy resolution lead to smaller uncertainties in 
the predicted background. 

For the largest background source, tt with additional 
jets, uncertainties in the description of the parton shower 
and fragmentation model are estimated by comparing 
predictions of POWHEG [27j with pythia to POWHEG 
with HERWIG. Uncertainties in the modeling of the pro- 
duction and decay of the top quark are estimated by com- 
paring the predictions from powheg with herwig and 

ALPGEN. 

The VF-|-jets normalization uncertainty is 4%, plus 24% 
per jet added in quadrature [TH]. The uncertainties in 
lepton reconstruction efficiency and energy scale are de- 
rived in dilepton samples dominated hy Z ^ ££ decays 
and applied to the simulated background and signal sam- 
ples. 

To extract the most likely value of the b'b' cross sec- 
tion in the nine bins of {Nw, -^jot) multiplicity, a binned 
maximum likelihood fit using a profile likelihood ratio is 
performed, varying each background rate within its un- 
certainty, and allowing shape and rate variation due to 
the systematic uncertainties described above. The signal 
and background rates are fitted simultaneously. 

Events with low W boson or jet multiplicity are dom- 
inated by background processes and serve to constrain 
some of the systematic uncertainties. These profiled sys- 
tematic uncertainties, constrained by the likelihood fit, 
are also shown in Table HI 

The expected background and signal contributions, as 
well as the observed numbers of events in the data, are 
shown in Fig. |4] and given in Table [TTl No evidence for the 
production of b' quarks is observed. The CLs method [2H] 
is used to set 95% cross section upper limits for the pair 
production of fourth generation quarks, 6'. The median 
expected upper limit is extracted in the background-only 
hypothesis. The results are shown in Fig. [5] as a func- 
tion of the b' mass. Systematic uncertainties are taken 
into account and it is assumed that the branching ratio 
(BR) for b' Wt is fOO %. These cross section hmits 
are interpreted as limits on the b' mass by finding the 
intersection of the limit curves with the theoretical cross 
section curve. Uncertainty in the theoretical cross sec- 
tion includes renormalization and factorization scale and 
PDF uncertainties calculated with Hathor [T3]. 

Masses below 480 GeVare excluded at the 95% con- 
fidence level, while the expected limit is rrih' > 470 
GeV. For a particle with a mass of 480 GeV, the ex- 
pected exclusion limit on the pair production cross sec- 
tion is a < 0.54^^:^^ pb, while the observed exclusion is 
cr < 0.47 pb. 

In conclusion, a search for pair production of heavy 
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FIG. 4: Distribution of the numbers of events observed in 
the data and expected from SM processes for A'jots = 6, 7, 
> 8 with Nw ~ 0,1, > 2. The expected b' signals for two 
masses are also shown, stacked on top of the backgrounds. 



TABLE II: Expected and observed number of events in 
each bin of jet and hadronic W decay multiphcity. Esti- 
mates for two signal samples with different b' masses are also 
shown. The contributions from different background sources 
are shown in Fig. |4] 





Nw 


Expected Observed b 
background events 


350 b 
GeV 


500 
GeV 


6 





20601?^^ 


1839 


80 


5 


6 


1 




410 


47 


8 


6 
7 


> 2 



281}° 
5701^3° 


32 
521 


7 
60 


2 

4 


7 


1 




142 


46 


7 


7 


> 2 




21 


11 


3 


> 8 





170t^g° 


173 


56 


3 


> 8 


1 




57 


50 


8 


> 8 


> 2 
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down-type quarks decaying via b' — )■ Wt in the lepton 
+ jets channel has been performed using 1.04 fb~^ of 
— 7 TeV pp collision data recorded with the ATLAS 
detector, selecting events based on the number of jets 
and hadronic W decays. A heavy down-type quark with 
mass less than 480 GeV is excluded at the 95% confidence 
level, improving significantly on previous limits. 
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FIG. 5: Expected and observed cross section exclusion upper 
limits at 95% C.L. for a fourth-generation b' quark. System- 
atic uncertainties on the expected limit are shown with shaded 
bands. Previously published limits from CDF HHl], CMS [5], 
and ATLAS are also shown. 



We acknowledge the support of ANPCyT, Argentina; 
YerPhI, Armenia; ARC, Australia; BMWF, Austria; 
ANAS, Azerbaijan; SSTC, Belarus; CNPq and FAPESP, 
Brazil; NSERC, NRC and CFI, Canada; CERN; CONI- 



CYT, Chile; CAS, MOST and NSFC, China; COLCIEN- 
CIAS, Colombia; MSMT CR, MPO CR and VSC CR, 
Czech Republic; DNRF, DNSRC and Lundbeck Founda- 
tion, Denmark; EPLANET and ERC, European Union; 
IN2P3-CNRS, CEA-DSM/IRFU, France; GNAS, Geor- 
gia; BMBF, DEC, HGF, MPG and AvH Foundation, 
Germany; GSRT, Greece; ISF, MINERVA, GIF, DIP and 
Benoziyo Center, Israel; INFN, Italy; MEXT and JSPS, 
Japan; CNRST, Morocco; FOM and NWO, Netherlands; 
RCN, Norway; MNiSW, Poland; GRICES and FCT, 
Portugal; MERYS (MECTS), Romania; MES of Rus- 
sia and ROSATOM, Russian Federation; JINR; MSTD, 
Serbia; MSSR, Slovakia; ARRS and MVZT, Slovenia; 
DST/NRF, South Africa; MICINN, Spain; SRC and 
Wallenberg Foundation, Sweden; SER, SNSF and Can- 
tons of Bern and Geneva, Switzerland; NSC, Taiwan; 
TAEK, Turkey; STFC, the Royal Society and Lever- 
hulme Trust, United Kingdom; DOE and NSF, United 
States of America. 



The crucial computing support from all WLCG part- 
ners is acknowledged gratefully, in particular from 
CERN and the ATLAS Tier-1 facilities at TRIUMF 
(Canada), NDGF (Denmark, Norway, Sweden), CC- 
IN2P3 (France), KIT/GridKA (Germany), INFN-CNAF 
(Italy), NL-Tl (Netherlands), PIC (Spain), ASGC (Tai- 
wan), RAL (UK) and BNL (USA) and in the Tier-2 fa- 
cilities worldwide. 



[1] B. Holdom et ai, PMC Phys. A 3, 4 (2009). 
[2] A. K. Alok et al. Phys. Rev. D 83, 073008 (2011). 
[3] CDF Collaboration, Phys. Rev. Lett. 106, 141803 (2011). 
[4] CDF Collaboration, Phys. Rev. Lett. 104, 091801 (2010). 
[5] CMS Collaboration, Phys. Lett. B 701, 204 (2011). 
[6] ATLAS CoUaboration, JHEP (in press), arXiv: 1108.0366 
(2011). 

[7] ATLAS Collaboration, Phys. Lett. B, (in press), 

arXiv;1202.5520 (2012). 
[8] ATLAS uses a right-handed coordinate system with its 
origin at the nominal interaction point (IP) in the center 
of the detector and the z-axis along the beam pipe. The x- 
axis points from the IP to the center of the LHC ring; the 
y-axis points upward. Cylindrical coordinates (r, <j>) are 
used in the transverse plane, <j) being the azimuthal angle 
around the beam pipe. The pseudorapidity is defined in 
terms of the polar angle 9 as rj = — lntan(6/2). A cone 
in ri-(f> is defined as A i? is defined as ^ (Ar;)^ 4- (A<j!>)^. 
[9] ATLAS Collaboration, JINST 3, S08003 (2008). 

[10] ATLAS Collaboration, Eur. Phys. J. C 72, 1849 (2012). 

[11] ATLAS Collaboration, Eur. Phys. J. C (in press), 
arXiv;1110.3174 (2011). 

[12] T. Sjostrand, S. Mrenna, and P. Skands, JHEP 05, 026 
(2006). 

[13] A. Sherstnev and R. S. Thorne, Eur. Phys. J. C 55, 553 
(2008). 

[14] M. Aliev et al, Comput. Phys. Commun. 182, 1034 



(2011). 

[15] M.L. Mangano et al, JHEP 0307, 001 (2003). 

[16] G. Corcella et ai, JHEP 0101, 010 (2001). 

[17] J. Butterworth et ai, Z. Phys. C 72, 637 (1996). 

[18] ATLAS Collaboration, Phys. Lett. B (in press), 

arXiv:1201.1889 (2012). 
[19] C. Anastasiou et al, Phys. Rev. D 69, 094008 (2004). 
[20] J. M. CampbeU and R. K. Ellis, Phys. Rev. D 60, 113006 

(1999). 

[21] S. Frixione and B. R. Webber, JHEP 0206, 029 (2002); 

S. Frixione, P. Nason, and B. R. Webber, JHEP 0308, 

007 (2003); S. Frixione et al, JHEP 0603, 092 (2006); S. 

Frixione et ai, JHEP 0807, 029 (2008). 
[22] J. Alwall et al, JHEP 0709, 028 (2007). 
[23] ATLAS Collaboration, Eur. Phys. J. C 71, 1577 (2011). 
[24] M. Cacciari, G. P. Salam, and G. Soyez, JHEP 0804, 063 

(2008). 

[25] ATLAS Collaboration, Eur. Phys. J. C (in press), 

arXiv: 11 12.6426 (2011). 
[26] ATLAS Collaboration, Eur. Phys. J. C 72, 1844 (2012). 
[27] P. Nason, JHEP 0411, 040 (2004); S. Frixione, P. Nason 

and C. Oleari, JHEP 0711, 070 (2007); S. Alioli et ai, 

JHEP 1006, 043 (2010). 
[28] A. Read, J. Phys. G 28, 2693 (2002); T. Junk, Nucl. 

Instr. Meth. A 434, 435 (1999). 



6 



The ATLAS Collaboration 



G. Aad'*^ B. Abbott"!, Abdallah", A.A. Abdclalim^s, A. Abdesselam"8, O. Abdinoyio, B. Abi"^ 
M. Abolins«^ O.S. AbouZcidi^^ H. Abramowiczi-^-\ H. Abreu"^ E. Acerbi^^^'S^b^ g g Acharyai*^'4aa64b^ 
L. Adamczyk37, D.L. Adams^^, T.N. Addy5^ J. Adelmani^^^ M. Aderholz^^, S. AdoIneit9^ P. Adragna^^ 

T. Adye^^g^ g Aefsky22, J.A. Aguilar-Saavedrai24b,a^ M. Aharrouche^i, S.P. Ahlen^i, F. Ahles'^^ A. Ahmad"^ 
M. Ahsan^o, G. Aielli"3a,i33b^ rp Akdogan^^^, T.P.A. Akcsson^^ G. Akimotoi-^'\ A.V. Akimov A. Akiyama^^, 
M.S. Alami, M.A. Alam^^^ j_ Alberti'^^, S. Albrand5^ M. Aleksa^^, I.N. Aleksandrov'5^ F. Alessandria^^'', 

C. Alexa^s*^, G. Alexander^^^^ G. Alexandre^^ T. Alexopoulos^ M. Alhroob^o, M. Alievl^ G. Alimonti^^a^ 
J. Alisoni20, M. Aliycvi", B.M.M. AUbrookci^ P.P. Allport^^ S.E. Allwood-Spicrs^^^ J. Almond82, 

A. Aloisioi°2a,i02b^ p,_ Aloni^i, A. Alonso^^, B. Alvarez Gonzalezes, M.G. Alviggii°2a,i02b^ ^ Amako^^, 

P. AmaraP^, C. Amelung^^, V.V. Ammosov^^s^ a. Amorim^24a,6^ q Amoros^^^, N. Amram^^^, C. Anastopoulos^^, 

L.S. Ancu^*^, N. Andari"^ T. Andecn^^, C.F. Anders^", G. Andcrs'^**^, K.J. Anderson^o, A. Andreazza^^^'^^b^ 

V. Andrei^^'^, M-L. Andricux''^-\ X.S. Anduaga^°, A. Angcrami^^, F. Anghinolfi^s, A. Anisenkovi°^ N. Anjos^^^a^ 

A. Annovi"*^, A. Antonaki^ M. Antonelli'^'^, A. Antonov^^ J. Antos^^'"', F. AnuUi^^a^ g_ Aoun^^^ l Aporio Bella'', 

R. Apolle"^'^ G. Arabidze^s^ I. Aracena"3, Y. Arai^e, A.T.H. Arce-*^, S. Arfaoui^^s^ j.p_ Arguin", E. Ariki^a,*, 

M. Arik^S'", A.J. Armbruster^'^, O. Arnaez^i, C. Arnault"^, A. Artamonov^^, G. Artonii32a,i32b^ jy Arutinov^o, 

S. Asail^^ R. Asfandiyarov^^^ S. Ask^^, B. Asnian^-^^'^'i'^^'', L. Asquith^ K. Assamagan^^, A. Astbury^^g^ 

A. Astvatsatourov^^^ -q Aubert'^, E. Auge"^, K. Augsten^^T^ Aurousseau^^^'^, G. Avolio^'^^, R. Avramidou", 

D. Axen^es, C. Ay^^, G. Azuelos^^.'^, Y. Azuma^^s^ ^ a. Baak^^, G. Baccaglioni«9% C. Baccii34a,i34b^ A.M. Bachi^, 

H. Bachacou"*^, K. Bachas^", M. Backcs''^, M. Backhaus^o, E. Badescu^^a^ p. Bagnaiai32a,i32b^ g Bahinipati^, 
Y. Bai32a, D.C. Bailey^^^, T. Baini^^^ j Baines^^s, O.K. Baker^^^^ y^ j) Bakcr^*, S. Baker^^, E. Banas^s, 

P. Banerjee93, Sw. Banerjee^^^^ ^ Banfi^s, A. Bangert^^^, V. Bansall*5^ H.S. Bansil^^ L. Barak^^^, S.P. Baranov^^, 

A. Barashkou6^ A. Barbaro Galticrii^, T. Barbcr'*^ E.L. Barbcrio^^ D. Barberis'^"''''-™'', M. Barbcro^", 

D.Y. Bardin^s, T. BariUari'^^, M. Barisonzii^^^ Barklow"3^ N. Barlow^^, B.M. Barnctti^s, R.M. Barnctt", 

A. Baronccllii34a^ q Baronc'"', A.J. Barr"^, F. Barrciro'^", J. Barrciro Guiniaracs da Costa'", P. Barrillon"^, 

R. Bartoldus"3, A.E. Barton^\ V. Bartsch^s, R.L. Bates^^^ Batkova"'*'', J.R. Batley^^, A. Battagliai*^, 

M. Battistin29, F. Bauer^^e, H.S. Bawa^^^^-*, S. Beale^^^ T. Beau^^, P.H. Beaucheminiei, R. Beccherle^o*, 

P. Bechtle^o, H.P. Becki6, S. Becker^^ M. Bcckingham^s, K.H. Becks"^ A.J. Beddall^^^ A. Beddalli^^ 

S. Bedikiani^s^ V.A. Bednyakov'^^ CP. Bee^^, M. BegeP, S. Behar Harpaz^^^^ p Behera'^^^ M. Beimforde^^, 

C. Belanger-Champagne^s, P.J. Bell^^, W.H. Bell^^, G. Bella^^^^ L. Bellagambai^*^, F. Bellina^^, M. Bellomo^s, 
A. Belloni'", O. Bcloborodovai"^'-'', K. Bclotskiy^^^ q. Bcltramello^^, S. Ben Amii^^^ q. Benary^^^^ 

D. Benchekroun^sa^ c. Benchouk^^^ Bendel^S N. Benekosl''^ Y. Benhammoui^^^ ^ Benhar Noccioli'^^, 
J.A. Benitez Garcia^^^^, D.P. Benjamin^^, M. Benoit"^, J.R. Bensinger^^, K. Bcnslama^^^, S. Bentvelsen^o^^ 
D. Bcrge^'', E. Bergcaas Kuutmann^^, N. Berger^, F. Bcrgliaus^^^, E. Berglund^°^, J. Beringer^^, P. Bernat''^, 
R. Bcrnhard^s, C. Bernius^^, T. Berry^^^ (j BertellaS^, A. Bcrtini^^-i^b^ p Bcrtinelli^s, F. Bertoluccii22a,i22b^ 
M.I. Bcsana^'^^'*^^'", N. Bcsson^^e^ S. Bethke''^ W. Bhimji'''\ R.M. Bianchi29, M. Bianco^2a,72b^ q Bicbcl'^s, 
S.P. Bieniek^^ K. Bierwagen^^, J. Biesiada", M. Biglietti^^a^ h. Bilokon^^, M. Bindi^^'^'i^'', S. Binet"^ 

A. Binguli*^^ C. Binii32a,i32b^ q Biscarat^''^, U. Bitenc'*^ K.M. Black2i, R.E. Blair^, J.-B. Blanchard^^e, 

G. Blanchot29, T. Blazeki44a^ c. Blocker22, J. Blocki^s, A. Blondel^^, W. Blum^i, U. BlumensclieinS^ , 

G.J. Bobbinkios, V.B. Bobrovnikovi°^ S.S. Bocclletta^^ A. Bocci^^, C.R. Boddy"^ M. Boehler^i, J. Boek^^^, 

N. Boelaert3^ J.A. Bogaerts29, A. Bogdanchikov^o^ A. Bogouch^O-*, C. Bohm^^a^ y Boisvert^^ T. Bold^^, 

V. Boldea2-"5^, N.M. Bolnct"B, M. Bona^^^ V.G. Bondarenko^^ M. Bondiolii^a, M. Boonekamp^^e, C.N. Boothi^s, 

S. Bordoni''e, C. Borer^'^, A. Borisov^28^ q Borissov'^^ I. Borjanovic^2a^ Borri*2^ g_ Borroni*'^, 

V. Bortolottoi34a,i34b^ Bos^o^, D. Boscheriniis^, M. Bosnian's H. Boterenbrood^°^, D. Botterilli2g^ 

J. Bouchami^3^ j Boudreau^23^ E.V. Bouhova-Thacker^^ , D. Boumedienc^^, C. Bourdarios^^'', N. Bousson^^, 

A. Bovcia^o, J. Boyd29, I.R. Boyko'^^, N.I. Bozhkoi28^ j Bozovic-Jelisavcici2b^ j_ Bracinik^'^, A. Braem29, 

P. Branchini"4a^ q -yV. Brandenburg", A. Brandt^ G. Brandt"^ O. Brandt^^, U. Bratzler^^e^ B. Brau^^^ 

J.E. Brau"'', H.M. Braun^'^'*, B. Brelier^^^ J. Bremer29, R. Brenner^^^, S. Bressler^'^i, D. Breton"^^ D. Britton^^^ 

F. M. Brochu27, I. Brock20, R. Broek^s, T.J. Brodbeck^^, E. Brodeti^s, F. Broggi^^'^, C. Bromberg^s, J. Bronner^^, 

G. Brooijmans^'*, W.K. Brooks^^'', G. Browne2^ jj. Brown*", P.A. Bruekman de Renstrom^^^ D. Bruncko^'''^'', 
R. Bruneliere^e, S. Brunet^^i, A. Brunii^'^, G. Brunii^^, M. Bruschii^'^, T. Buanes^^, Q. Buat^^, F. Bucci^^, 
J. Buchananii8, N.J. Buchanan2, P. Buchholzi^i, R.M. Buckingham"^, A.G. Buckley*^, S.I. Buda25a, 

LA. BudagovS^ B. Budickl"^ V. Biischer^i, L. Bugge"'^, O. Bulekov^^^ j^p Bunsc-*2, T. Buran"'^, H. Burekliart29, 
S. Burdin^3^ -p^ Burgess", S. Burke^2g^ p Busato^^, P. Bussey^^^ CP. Buszelloi^e, F. Butin29, B. Butler^^a, 
J.M. Butler2i, CM. Buttar^^^ J.M. Butterwortll^^ W. Buttinger2'i', S. Cabrera Urban^^^, D. Caforioi^a^isb, 
O. Cakir^'^, P. Calafiura", G. Calderini^^^ P. Calfayan^^, R. Calkinsi"^ L.P. Caloba23a, R. Caloi"2a,i32b^ 
D. Calvet33, S. Calvet^^, R. Camacho Toro^^, P. Camarrii^^a.issb^ jyp Cambiaghi"^^^"^'^, D. Cameron"^, 
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L.M. Caminada", S. Campana^^, M. Campanelli^^ V. Canalei02a,i02b^ Canelli^O-s, A. Canepai^s^^ j. Cantero^o, 

L. Capassoi°2a,i02b^ M.D.M. Capeans Garrido^^, I. Caprini^S'^, M. Caprini^s^, D. Capriotti9^ M. Capua^e^^'^sb^ 

R. Caputo*^!, C. Caramarcu24, R. Cardarelli"3a^ t. Garlics, G. Garlino^o^a^ l. Garminati^^^'*^'", B. GaronS^ 

S. Garonio4, q.D. Garrillo Montoya^^^^ A.A. Garter^^^ J.R. Garter^^, J. Cavvalho^'^^^''' , D. Gasadei^o^, 

M.P. Gasado", M. Gascellai22a,i22b^ q Cj^gQ50a,50b,*^ A.M. Gastaneda Hernandezi^^^ E. Gastaneda-Miranda^''^, 

V. GastiUo Gimcnezi67^ N.F. Gastroi24a^ Q. Gataldi^^a^ p Gatanco^^, A. Gatinaccio^^, J.R. Gatmore^i, A. Gattai^'', 

G. Gattanii33a,i33b^ g. GaughronSS, D. Gauzi64a,i64c^ Gavalleri^s, D. Gavalli^^'^, M. Gavalli-Sforzai\ 

V. Gavasinnii22a,i22b^ p Geradinii34a,i34b^ ^.S. Gerqueira^^b, A. Gerries, L. Gerrito^^ F. Gerutti*^, S.A. Getini^b, 

F. Gevcninii"2a,i02b^ ^ Ghafaq^^Sa^ Ghakrabortyi"^ K. Ghan^, B. Ghaplcau^s, J.D. Ghapman^^, 
J.W. Ghapman^^ E. Gharcyrc^s^ D.G. Gharltoni^ V. Ghavda^^, G.A. Ghavez Barajas^^, S. GheathamSS, 

S. Ghekanov^ S.V. Chckulacvissa^ q.A. Ghelkov^^^ M.A. Ghelstowska^o*, G. Ghen^^, H. Ghen^*, S. Ghen^^^, 

T. Ghcn32<=, X. Ghen"2^ g Gheng32a^ A. Gheplakov^s, V.F. Ghcpurnov^s, R. Ghcrkaoui El Mourslii35% 

V. Ghcrnyatin24, E. Gheu^, S.L. Ghcungi^s, L. Chcvalicri^e^ G. Ghicfarii02a,i02b^ l. Ghikovanr^i^, J.T. Ghildcrs^^a^ 

A. Ghilingarov^i, G. Chiodini^2a^ ^ g Chisholmi^ M.V. Ghizhov^s, G. Ghoudalakis'^" , S. Ghouridoui'", 
LA. Ghristidi^^ A. Ghristov^s, D. Ghromek-Burckhart^^, M.L. Ghu^^\ J. Ghudoba^^s, G. Giapettii32a,i32b^ 
K. Giba37, A.K. Giftci^'^, R. Giftci^'^, D. Ginca^^^ V. Gindro''^, M.D. Giobotarui*^^^ G. Giocca^^a, A. Giocio", 
M. Girilli*^^ M. Gitterio«9% M. Giubancan25% A. Clark^^, RJ. Glark^s, W. Clclandi23, j.C. Glemens^^^ 

B. Glement5^ G. Glement"'^^'"'^'', R.W. Glifft^^g^ y. Goadou^^^ M. Gobal^'^'^^'i^^^ A. Goccaro^''^ J. Gochran^^, 

R Goell^ J.G. Gogan"3^ J. Goggeshall^'^s^ E. Gogneras^''^, J. Golas^, A.P. Golijnl"^ G. Gollardll^ N.J. Gollins^^ 

G. Gollins-Tooth53^ j CoUot^s, G. Colon^^^ p q^^^^ Muifioi24a^ p. Goniavitis"^ M.G. Conidi", M. Gonsonniio^, 
V. Gonsorti^s, S. Gonstantinescu^^a, G. Conta^s^^'HSb^ p_ Convcntii"2a,*^ Cook29, M. Gooke", B.D. Gooper^^, 

A. M. Gooper-Sarkar"*, K. Gopic^*, T. Gornelisseni^^^ ^/[ Corradi^^^, F. Gorriveau^^ , A. Gortes-Gonzalezi^s, 
G. Gortiana99, G. Gosta^f'^, M.J. Gosta^^^^ D. Gostanzoi^s, T. Costin^", D. G6te29, R. Goura Torres23'^, 

L. Goumeyea^'^^, G. Cowan™, G. Cowden27, B.E. Gox82, ^ Cran^lcrlo^ F. Cresciolii22a,i22b^ ^ Gristinziani20, 

G. Crosetti36a.36b^ (-;j.^jpj72a,72b^ Grepe-Renaudin^^^ G.-M. Guciuc25^, G. Guenca Almcnari^'\ 

T. Guhadar Donszelmann^s, M. Guratolo4^ G.J. Gurtis^^ G. Guthberti^o, P. Gwetanski^i, H. Gzirr^^i^ 

P. Gzodrowski43, Z. Gzyczulal^^ S. D'Auria53, M. D'Onofrio''^, A. D'Orazioi32a,i32b^ P.V.M. Da Silva23a, 

G. Da Via«2^ ^ Dabrowski37, T. Dai^^, G. DallapiccolaS^^ Dani35, M. DamcriSO^-^o'', D.S. Damianii37, 

H. O. Danielsson29, D. Dannheim^^, V. Dao^^ G. Darbo^O'^, G.L. Darlea^s^, w. Davcy2n, T. Davideki26^ 
N. Davidson^*^, R. Davidson^\ E. Davies"^'^ M. Davies^^, A.R. Davison'^'^, Y. Davygora^^a^ p Dawe"^, 

I. Dawsoni39, J.W. Dawson^-*, R.K. Daya22, K. Dc^, R. dc Asniundis402a^ g, p)e Gastro^^^-i'''', 

RE. De Gastro Faria Salgado^^, S. Dc Gecco^^ J. de Graat9^ N. De Grooti°'^, P. de Jongio^, G. De La Taille"^ 

H. De la Torre^o, B. De Lottoi64a.i64c p Mora^\ L. De Nooijl°^ D. De Pedis^^^a^ a. De Salvoi32a^ 

U. Dc Sanctisi64a,i64c^ A_ P)g ganto^49^ p)^ yivie De Rcgic"^^ S. Dean^^ W.J. Dearnaley^'i , R. Debbe^^, 

G. Dcbcncdctti45, D.V. Dcdovich^^ J. Dcgcnhardti20^ M. Dchchar"^ G. Del Papai64aa64c^ j_ pj^j p^^qSO^ 

T. Del Protci22a,i22b^ rp p)(,lemontcx5^ M. Dcliycrgiyev'^4^ a. DcirAcqua29, L. DcirAsta2i, M. Delia Pietra^o^a.i^ 

D. della Volpei°2a,i02b^ Delmastro^, N. Delruelle^^, P.A. Delsart5^ G. Deluca"^ S. Demers^™, M. Demichev6^ 

B. Demirkoz"'*^, J. Dengi63^ g p Denisov^^s^ p, Derendarz^s, J.E. Derkaoui^^sd^ p Derue■^^ P. Dervan''^^ 

K. Descli20, E. Devetak^s, RQ. Deviveirosio^, A. Dewliursti29, B. DeWilde"^ S. Dhaliwal^'^s, R. Dliullipudi24^', 

A. Di Giaccioi33a,i33b^ p p,j ciaccio^, A. Di Girolamo^^, B. Di Girolamo^^, S. Di Luisei34a,i34b^ p,i Mattia^^^^ 

B. Di Micco2^ R. Di Nardo^^ A. Di Simonei33a,i33b^ gjpjoi9a,i9b^ j^p^. Diaz^i^, F. Diblen^^^ E.B. Diehl*^ 
J. Dictrich^i, T.A. Dictzsch-'^^^, S. Diglio^^^ Dindar Yagci3'5, J. Dingfelder2n , G. Dionisii32a,i32b^ p_ Dita25^, 

S. Dita^sa, F. Dittus^s, F. Djama^^^ T. Djobava^i'", M.A.B. do Vale23<=, A. Do Valle Wemansi^^*"*, T.K.O. Doan^, 
M. Dobbs^s^ R. Dobinson 29.*, D. Dobos^s, E. Dobson^^'™, M. Dobsoni^s, J. Dodd^^, G. Doglioni^s, T. Doherty^^^ 
Y. Doi^G'*, J. Dolcjsii26, 1. Dolcnc^4^ 2. Dolczali26, B.A. Dolgoshcin^^.*, T. Dohmaei^s, M. Donadelli^sd, 
M. Doncgai20^ J. Donini33, J. Dopkc29, A. Doriai°2a^ a. Dos Anjosi^2^ ^ Dosil", A. Dottii22a,i22b^ ^ ^,^^^70^ 
J.D. Dowell^'^, A.D. Doxiadisl°^ A.T. Doylc''^3^ 2. Drasal^^e^ j pj^es"'^, N. Dressnandt^^o^ jj Drevermann29 , 
G. Driouichi35, M. Dris^ J. Dubbert9^ S. Dube", E. Duchovnii^i, G. Duckeck^^, A. Dudarev29, F. Dudziak^^, 
M. Diihrssen ^9, LP. Duerdotli82, L. Duflot"^, M-A. Dufour^^, M. Dunford^^, H. Duran Yildiz3b, R. Duxfieldl3^ 
M. Dwuznik37, F. Dydak 29, M. Duren52^ ^_p Ebenstein"*, J. Ebkc^^ S. Eckwciler^i, K. Edmonds^i, 
G.A. Edwards'■^ N.G. Edwards53, W. Elirenfeld'^\ T. Ehrich^^, T. Eifert^^^^ G. Eigeni3, K. Einsweiler", 

E. Eisenhandler^s^ T. Fkelof^*^, M. El Kacimii^Sc, m. Ellertl6^ S. Elles*, F. Ellinghaus^^ K. Ellis^^ N. EUis^^ 

J. Elmsheuser^*^, M. Elsing29, D. Emeliyanovi29^ Engclmann"^, A. Engl*^^, B. Epp*52, A. Eppig^^, J. Erdmann^^^ 
A. Ereditatol^ D. Eriksson"6a, j_ Ernst\ M. Ernst24, J. Ernweini36, D. Erredels^ S. Erredel6^ E. ErtelS\ 
M. Escalieriis^ q Escobari^s, X. Espinal GuruU", B. Esposito''^, F. Etienne^^^ ^.L Etienvre^^^, E. Etzion^^^^ 
D. Evangelakou'^", H. Evans<^\ L. Fabbri^'^^'i^b, G. Fabre^^ R.M. Fakhrutdinoyi^s, S. Falcianoi32a^ y. Fang^^^^ 
M. Fanti*^'''*^'', A. Farbin^ A. Farillai34a, j. Farley"^, T. Farooquel5^ S.M. Farrington"^, p. Farthouat^^, 
P. Fassnacht^s, D. Fassouliotis^ B. Fatholahzadehi^s, A. Favareto^^'^'^'"', L. Fayard"^ S. Fazio^^a.seb^ 
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R. Febbraro33, P. Federici^''^, O.L. Fcdini^i, W. Fedorko®^ M. Fchling-Kaschck'*^ L. Fcligioni^^^ D. Fcllmann'\ 

C. Feng32d^ E.J. Fcng^o, A.B. Fcnyuki^s, J. Ferencei^'*'**', J. Fcrland''-\ W. Fornando"'^ S. Fcrrag^^^ J. Ferrando^^^ 

V. Ferrara'*\ A. Forrarii^^ P. Forrarfio^ R. Fcrrari"^^, A. Fcrrer^^^ M.L. Ferrer''^ D. Fcrrere''^ C. Ferretti*'^, 

A. Ferretto Parodi^°^"'^°'', M. Fiascaris^o, F. Fiedler^i, A. Filipcic^"^, A. Filippas^, F. Filthaut^O'', 

M. Fincke-Keeleri69^ M.C.N. Fiolhaisi^^a.^^ l. Fiorinii67, A. Firan^s, G. Fischer-^i, P. Fischer ^o, M.J. Fisherio^, 

M. Flechl^s, I. Flecki^i, J. Fleckner^i, P. Fleischmann"^^ Fleischmanni^"^ p^^^^^m^ Floderus^^, 

L.R. Flores Castillo^^^^ M.J. Flowerdew^^ M. Fokitis^, T. Fonseca Martini*^, D.A. Forbush^^s^ ^ Formica^^^, 

A. Forti«2^ D. Fortini^^*, J.M. Foster^^^ D. Fournierii^, A. Foussat^^, A.J. Fowler*^, K. Fowler^^^, H. Fox^^, 

P. FrancaviUa", S. Franchino"^^'"^'', D. Francis^^, T. Franki^\ M. FranklinS"^, S. Franz^^, M. Fratcrnali^^'^'ii^b, 

S. Fratina^^o^ g French^"^, F. Fricdridi R. FroeschP^, D. Froidevaux^^, J.A. Frost^^ C. Fukunaga^^^^, 

E. Fullana Torrogrosa^s, J. Fuster^e^^ C. Gabaldon^s, O. Gabizoni^i, T. Gadfort^^, S. Gadomski^^, 

G. Gagliardi^o^'SOb^ p_ Gagnon^i, C. Galca^^ E.J. Gallas"^^ V. G&Wo^^, B.J. Gallopi^a, R Gallus^^s, K.K. Gan^o^, 

Y.S. Gao"3,e^ Gapienkoi28, A. Gaponcnkoi^, F. Garbersoni^^^ M. Garcia-Sciveres", C. Garciai*^^, J.E. Garcia 

Navarroi67^ R.W. Gardner^o, N. GarcUi^s, H. Garitaonandiai"'\ V. Garonne^^, J. Garveyl^ C. Gatti^^, 

G. Gaudio"9a^ b. Gaur^^i, L. Gauthier^e, l.L. Gavrilenko9^ C. Gay^^s, G. Gaycken^o, J-C. Gayde^^, E.N. Gazis^, 

P. Ge32d, C.N.P. Geei29, D.A.A. Geertsio^, Ch. Geich-Gimbepo, K. Gellerstedt"*^'^'"6b, c. Gemme^O'^, 

A. Gemmell'53^ M.H. Gcncst'"^^ S. Gcntilei32a,i32b^ George^^ S. Gcorge^^ P. Gerlachi^*, A. Gershoni^a, 

C. Geweniger^S'^, H. Ghazlane"^'', N. Ghodbane^^, B. Giacobbe^^'^, S. Giagui32a,i32b^ y Giakoumopoulou^ 
V. Giangiobbe", F. Gianotti^^, B. Gibbard^^, A. Gibson^s^, S.M. Gibson^s, L.M. Gilbert^i^, V. Gilewsky9\ 

D. Gillbcrg28, A.R. Gillmani^s, D.M. Gingrich^^'', J. Ginzburgi-", N. Giokaris^ M.P. Giordanii^^c^ 

R. Giordanoi°2a,i02b^ p Giorgi^^^ P. Giovannini^^ P.F. Giraud^^e, D. GiugniS^'^, M. Giunta^^^ p_ Giusti^^^, 

B. K. Gjelsten"^ L.K. Gladilin^^ C. Glasman^o, J. Glatzer4^ A. Glazov^S K.W. Glitza^^^, G.L. Glonti^^^, 
J.R. Goddard^^ J. Godfrcyi42, J. Godlewski^^, M. Gocbel^i, T. Gopferfs, C. GocringcrSi, q Gossling^^^ 
T. Gottfert^^, S. Goldfarb^^ T. GoUingi^s^ A. Gomesi24a,b^ L.g. Gomez Fajardo^i, R. Gongalo^^ 

J. Goncalves Pinto Firmino Da Costa''^, L. Gonella^°, A. Gonidec^^, S. Gonzalez^^^, S. Gonzalez de la Hoz-^^'^, 

G. Gonzalez Parra^^, M.L. Gonzalez Silva^^, S. Gonzalez- Sevilla^^, J.J. Goodson^**^, L. Goossens^^, 

P.A. Gorbounov^s, H.A. Gordon^", I. Gorelovio^, G. Gorfinei^^, B. Gorini^s, E. Gorini^2a,72b^ Gorisek^^, 

E. Gornicki^s, S.A. Gorokhoyi^s, V.N. Goryacheyi^s, B. Gosdzik^i, M. Gosselinkios, M.I. Gostkin^^, 
I. Gough Escliriclii63^ Gouighri^ssa^ Goujdamii^sc^ M.P. Goulette''^ A.G. Goussiou^^s^ (j Goy^, 

S. Gozpinar^^, I. Grabowska-Bold^'', P. Grafstrom^^, K-J. Grahn^^, F. Grancagnolo^^**, S. Grancagnolo^^, 

V. Grassil'*^ V. Gratchcyi^i, N. Grau^^, H.M. Gray^^, J.A. Gray"^ E. Grazianii34a^ q.G. Grebenyuk^^i^ 

T. Greenshaw^^^ Z.D. Greenwood^*-', K. Gregersen^^, I.M. Gregor^i, P. Grenier"3, J. Griffithsi^s, 

N. Grigalashvili^s^ A.A. Grillo^^?^ g Grinsteinii, Y.V. Grishkevich^^, J.-F. Grivazll^ M. Groh^^, E. Grossi^\ 

J. Grosse-Kncttcr^*, J. Groth-Jcnscni^i, K. Grybcli^i, V.J. Guarino^, D. Guest^^^ C. Guichcncy^^, 

A. Guida^2a,72b^ g_ Guindon^^^ H. Gulcr^^'", J. Gunther^^s, B. Guo^^s, J. Guo^^, A. Gupta-"', Y. Gusakov^s, 

V.N. Gushcliini28, p. Gutierrez^", N. Guttman^^^^ O. Gutzwillcr"^ C. Guyot^^e^ C. Gwcnlan"^^ C.B. GwiUiam^^, 

A. Haas^^^^ S. Haas^^, C. Haber^'', R. Hackenburg^^, H.K. Hadavand^^, D.R. Hadley^^ P. Haefner^^, F. Hahn^^, 

S. Haider29, Z. Hajduk^s, H. Hakobyan^^'e, D. Hall"^ J. Haller^^ K. Hamacherl''^ P. Hamal"^ M. Hamer^^, 

A. Hamilton"-"^*^, S. Hamiltoni^i, H. Han32a^ L. Han32b, K. Hanagaki"^ K. Hanawai^o, M. Hancci", C. Handcl^i, 

P. Hanke^^'', J.R. Hansen^s, J.B. Hansen^^, J.D. Hansen^^, P.H. Hansen^^, P. Hansson^'^^^ Hara^^o, G.A. Hare"7, 

T. Harenbergi''^, S. Harkusha^^ D. Harper^^, R.D. Harrington^^, O.M. Harrisl3^ K. Harrisoni^, J. Hartert^^, 

F. Hartjeslo^ T. Haruyama^e, A. Harvcy^^^ g Hascgawaioi, Y. Hascgawai^", S. Hassanii-''^, M. Hatches, D. HauflP^, 
S. Haugl^ M. Hauschild^^ R. Hauser^s, M. Havranek^o, B.M. Hawcs"^, CM. Hawkes^^ R.J. Hawkings^^, 

A.D. Hawkins^^ D. Hawkins^^^^ T. Hayakawa*^^, T. Hayashii^o, D Haydcn^^^ H.S. Hayward^^^ S.J. Haywood^^g^ 

E. Hazen^i, M. He32d, S.J. Head^^ V. Hedberg^^, L. Heelan^ S. HeimS^, B. Heinemanni^, S. Heistcrkamp^s, 
L. Helary", C. Heller^^ M. Hellcr^s, S. Hellnian"6a,i46b^ J3 HcUmich^o, C. Helsens", R.C.W. Hendcrson^i, 

M. Henkc^^^, A. Hcnrichs^'', A.M. Hcnriques Correia^^, S. Henrot-Versillc^^''', F. Henry- Couannicr^'^, C. Hcnscl^^, 

T. Heni^i^"*, CM. Hernandez"^, Y. Hernandez Jimenez^'^'^, R. Herrberg^^, A.D. Hershenhorn^^^^ g. Herten''*, 

R. Hertenberger^s, L. Hervas^^, G.G. Hesketh''^, N.P. Hesseylo^ E. Higon-Rodriguezi^^, D. Hill^'*, J.C HiU^^, 

N. Hiir\ K.H. Hiller-*!, S. Hillert^o, S.J. HiUicri^ I. Hinchliffe", E. Hines^^o, M. Hirose"^ F. Hirsch'*2, 

D. Hirsclibuelili74^ j Hobbs"^, N. Hod^^^^ M.C Hodgkinsoni^s, p. Hodgson^^a, A. Hoecker^^, M.R. Hoeferkampio^ 

J. Hoffmanns, D. Hoffmann*^, M. Hohlfeld^^ M. Holder"^, S.O. Holmgrcni^Sa^ T. Holyi^^, J.L. Holzbauer8^ 

Y. Homma^^, T.M. Hong^^o^ L. Hooft van Huysduyncni"^, T. Horazdovsky^^^^ c. Horni^^^ S. Horner^s, 

J-Y. HostachySS, S. Houi^i, M.A. Houlden^^^ A. Hoummada^Sa^ J. Howarth82, D.F. Howell"^, I. Hristova 

J. Hrivnac"^ I. Hruska^^s, T. Hryn'ova^, P.J. Hsu^i, S.-C. Hsu^^, G.S. Huang^", Z. Hubacek^^^, p. Hubaut^^^ 

F. Hucgging^", A. Hucttniann''\ T.B. Huffman"^ E.W. Hughes^'', G. Hughes'^\ R.E. Hughes- Joncs^^ 

M. Huhtinen^s, P. Hurst", M. Hurwitz", U. Husemann'^i , N. Huseynov'^^-", J. Huston^^ J. Huth", G. lacobucci''^ , 

G. lakovidis^, M. Ibbotson^^, I. Ibragimov^*^, R. Ichimiya^^, L. Iconomidou-Fayard^^^, J. Idarraga^^^, P. lengo^^^*^, 
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O. Igonkinai"^^ Y. Ikcgami^e, M. Ikeno^e, Y. Ilchenko^^, D. Iliadisi^'^, N. Ilicl^^ M. Imorii^s^ T. Incc^o, 

J. Inigo-Golfin^!^, P. loannou^, M. lodicci^*^^ y. Ippolitoi32a,i32b^ ^ jj.lgg Quiiegie^^ q isakssoni^e^ A. Ishikawa^^, 

M. R. Ishmukhametov^^, C. Isscvcr"^, S. Istin^^^, A.V. Ivashin^^s^ Iwanski^^, H. Iwasaki'^'^, 

J.M. Izen^o, V. Izzo^o^a^ b. Jacksoni^o, J.N. Jackson^^^ P. Jackson"3, M.R. JaekeP^, V. Jain^i, K. Jakobs^^^ 

S. Jakobsen^s, J. Jakubek^^^, D.K. Jana"\ E. Jankowski^^s, E. Jansen^^ H. Jansen^^, A. Jantsch^^, M. Janus^o, 

G. Jarlskog''^, L. Jeanty^'^, K. Jclcn'"^'^, I. Jen-La Plante^°, P. Jenni^^, A. Jeremie^, P. Jez^^, S. Jczcqucl'', 

M.K. Jha^^a, H. Jii^^ W. Ji^^, J. Jia"^, Y. Jiang32b, M. Jimenez Belenguer^i, G. Jin^^^, S. Jin^^'', O. Jinnouchii", 
M.D. Joergensen^s, D. Joffe^^, L.G. Johansen^^, M. Johansen"6a,i46b^ E. Johansson^^Sa^ p Johansson^^^, 
S. Johnert^i, K.A. Johns^, K. Jon-Andi46aa46b^ q Jones"^ R.W.L. Joncs^\ T.W. Joncs^^, T.J. Joncs^^ 
O. Jonsson29, C. Joram^s, P.M. Jorgei24a^ j. Joseph", J. Jovicevici^^ T. Jovini^b, x. Ju"^^ C.A. Jung42, 
R.M. Jungst^s, V. Juraneki25, R JusseF^ A. Juste Rozas", V.V. Kabachenko^^s^ g Kabana^^^, M. Kaci^^^ 

A. Kaczmarska^s, P. Kadlecik^^ M. Kado"5, H. Kagan^™, M. Kagan", S. Kaiscr9^ E. Kajomovitzi^z, 
S. Kalinini^^^ l y_ Kalinovskaya^s , S. Kama^^, N. Kanayai'"^-\ M. Kancda^^, S. Kancti^"^, T. Kanno^", 
V.A. Kantserov9^ J. Kanzaki^^, B. Kaplani^-\ A. Kapliy''", J. Kaplon^^, D. Kar^^, M. Karagoz"^, 

M. Karnevskiy^i, K. Karr^ V. Kartvelishvili^\ A.N. Karyukhini^s, L. Kashif^^^ G. Kasieczka^^b ^ a. Kasmi^s, 
R.D. Kassio*^, A. Kastanas^^^ y[ Kataoka'*, Y. Kataokal5^ E. Katsoufis^, J. Katzy'*!, V. Kaushik^ K. Kawagoe^'^, 
T. Kawamotol5^ G. Kawamura**\ M.S. Kayllo^ V.A. Kazanin^o'^, M.Y. Kazarinov^s, R. Kcclcri^^^ b. Kehoe^^, 
M. KeiP^ G.D. Kekelidze'^^ J. Kennedy3^ C.J. Kenney"^, M. Kenyon^^^ O. Kepka^^s^ ^ Kerschen^^, 

B. P. Kersevan^^, S. Kersten^^^, K. Kessokul5^ J. Keung^^s, M. Khakzad^^, F. Khalil-zada^o, H. Khandanyan^ss, 
A. Khanov"^ D. Kharchenko^s , A. Khodinov^^, A.G. Kholodcnkoi^s, A. Khoniich-"^*^^, T.J. Khoo^^, G. Khoriauli^o, 
A. Khoroshilov^^"^ n_ Khovanskiy^s , V. Khovanskiy^^^ E. Khramov^s, J. Khubua^^'^, H. Kim"6a,i46b^ jyj g^ ^^^^^2^ 
S.H. Kimieo, N. Kimura^^o, O. Kindl^ B.T. King^^ M. King^^, R.S.B. King"^ J. Kirk^^s, L.E. Kirsch^^, 

A.E. Kiryunin^s, T. Kishimoto^^, D. Kisielewska^"^, T. Kittelmann^^s, A.M. Kiver^^s, E. Kladiva""*^, 

J. Klaibcr-Lodcwigs42, M. Klcin^^^ Klcin^^^ Kleinknecht^i, M. Klcmetti^^^ A. Klieri^i, P. Kliniek"6a,i46b^ 

A. Klimontov24, R. Klingcnbcrg42 , J.A. Klinger^^ E.B. Klinkby^s, T. Klioutchnikova^'' , P.P. Klok^^^, S. Klousl°^ 

E.-E. Kluge5«^ T. Kluge^^^ P. Kluitl°^ S. Kluth^^, N.S. Knecht^^s^ E. Kneringer^^, J. Knobloch^^, 

E.B.F.G. Knoops83, A. Knue^^, B.R. Ko^^, T. Kobayashii^s, M. Kobel''^, M. Kocian"^, P. Kodys^^e, K. Koneke^^, 

A.C. Konigio-*, s. KoenigSi, L. Kopke^\ F. Koctsveldi^^, P. Koevesarki^o , T. Koffas^^, E. Koffcmanios, 

L.A. Kogan"8, F. Kohn^^, Z. Kohout^^?^ Kohriki^e, T. Koi"^, T. Kokott^o, G.M. Kolachevi°^ H. Kolanoskii^, 

V. Kolesnikov6^ I. Koletsou^^*^, J. KolF, M. Kollefrath4^ S.D. Kolya*^^ A.A. Komar^^, Y. Komorii^s, T. Kondo«^^ 

T. Kono^i'P, A.I. Kononov^s, R. Konoplichio^^"?, N. Konstantinidis^^ A. Kootz"^^ Kopcrny^^, K. KorcyF, 

K. Kordasi^"^, V. Koreshev^^s, A. Korn"^, A. Korol^o^, I. Korolkov", E.V. Korolkova"9, V.A. Korotkoyi^s, 

O. Kortner^s, S. Kortner^^^ V.V. Kostyukhin^o, M.J. Kotamaki^", S. Kotov^^, V.M. Kotov6^ A. Kotwal"-*, 

C. Kourkoumclis^, V. Kouskoura^^'', A. Koutsman^^^'*, R. Kowalewski^^^, T.Z. Kowalski^'^, W. Kozanecki^^^, 
A.S. Kozhin^^*, V. Kral^^^, V.A. Kramarenko^'', G. Kramberger , M.W. Krasny''^, A. Krasznahorkay-^°^, 

J. Kraus*^, J.K. Kraus^", A. Kreisel"^^*^, F. Krejci^^'', J. Kretzschmar''^, N. Krieger^"*, P. Krieger^^®, K. Krocninger^"', 

H. Kroha9^ J. Kroll^^o^ j_ Kroseberg^o, J. Krstic^^a^ Kruchonak^s, H. Kriiger^o, T. Krukerl^ N. Krumnack6^ 
Z.V. Krumshteyn^s, A. Kruth^o, T. Kubota^^, S. Kuday^'^, S. Kuehn^^^ A. Kugel^^^ T. Kuhl^S D. Kuhn^^, 

V. Kukhtin^s, Y. KulchitskySO, S. Kulcshov^i^, C. Kummer^^^ M. Kuna^^ N. Kundu"^, J. Kunkle^^o, A. Kupco^^s, 

H. Kurashige^^ M. Kuratai'^o, Y.A. Kurochkin^o, V. Kus^^s, E.S. Kuwertz"^ M. Kuze^^^, j. Kvita"^, R. Kwee^^, 

A. La Rosa^s^ L. La Rotonda^^^^'^eb, l. Labarga^o, J. Labbe^, S. Lablak^^Sa^ c. Lacasta^^^^, F. Lacavai32a,i32b^ 

H. Lackcris, D. Lacour^^ V.R. Lacucstaif^^, E. Ladygin^^, R. Lafaye^, B. Laforge^'^, T. Lagouri^", S. Lai^s, 

E. Laisne^^ M. Lamanna^^, C.L. Lampen^ W. Lampl^ E. Lanconi^e, u. Landgraf*^, M.P.J. Landon^^^ J.L. Lane^^^ 

C. Lange^S A.J. Lankford^^^^ F. Lanni^^, K. Lantzsch^^^, S. Laplace^^ C. Lapoire^o, J.F. Laporte^^s, T. LariS"*, 

A.V. Larionov A. Larner-^^^, C. Lasseur^^, M. Lassnig^^, P. Laurelli^'^, V. Lavorini'^^'^'^^b, W. Lavrijsen^^, 

P. Laycock^^^ A.B. LazarevS^ O. Le Dortz'^*, E. Le GuiiTicc«-\ C. Lc Manori-"^^ E. Le Mencdeu^, C. Lebel^^, 

T. LeCompte'\ F. Lcdroit-GuilW'\ H. Lee^°^, J.S.H. Lcc"^ S.C. Lcc^^^, L. Leel^^ M. Lcfcbvrei*^^, 

M. Legendre"6, A. Leger^^, B.C. LeGeyt^^o^ p Legger^^, G. Leggett", M. Lehmacher^o, G. Lehmann Miotto^^, 

X. Lei^ M.A.L. Leite^^^d^ b. Leitner^^e, D. Lellouchi^i, M. Leltchouk^^, B. Lemmer^^, V. Lendermann^s^^, 

K.J.C. Lcncyi45b^ x. Lenz^os, G. Lenzen^^^^ B. Lenzi^^, K. Leonhardt^^^ S. Leontsinis^, C. Leroy^^^ J-R. Lessardi69, 

J. Lesseri'^^a^ q q Lester^^, A. Leung Fook Gheong^'^^^ j Leveque'', D. Levins'^, L.J. Levinsoni^\ M.S. Levitski^^s, 

A. Lewisll^ G.H. Lewisl°^ A.M. Leyko^", M. Leyton^s, B. Li^^^ H. Li"2,r^ g_ Li32b,s^ x. Li^^, Z. Liang"^,*, 

H. Liao33, B. Libertii33a^ p. Lichard^^, M. Lichtnecker9^ K. Lic^^'^ W. Licbigl^ R. Lifshitz^^^ J.N. Lilley^'', 

C. Limbach^o, A. Limosani^^ M. Limper^^, S.C. Lini^i.", F. Linde"'^ J.T. Linnemann^s, E. Lipeles^^o^ 

L. Lipinskyi25, A. Lipniacka^^, T.M. Liss^^s, D. Lissauer^^, A. Listeria, A.M. Litke^^^, C. Liu^^, D. Liu^^S H. Liu^^ 

J.B. Liu^^ M. Liu32b, Y. Liu32b, M. Livan"^^'"^'^, S.S.A. Liver^lorc"^ A. Lleres5^ J. Llorente Merino^o, 

S.L. Lloyd^^ E. Lobodzinska"*!, P. Loch^, W.S. Lockman^^^, T. Loddenkoetter^o , F.K. Loebinger^^^ A. Loginovl^^ 

C.W. Lohi68, T. Lohsel^ K. Lohwasser4^ M. Lokajicek^^s, j. Loken V.P. Lombardo*, R.E. Long^S 



10 



L. Lopcsi24a^ Lopez Mateos^^, J. Lorenz^^, N. Lorenzo Martinez"^, M. Losada^'^^, P. Loscutoffi", 
F. Lo Stcrzoi32a,i32b^ ]yj J Lostyi^Sa^ X. Lou^o, A. Lounis"^ K.F. Loureiroi^s^ J. Lovc^i, P.A. Love^i, 

A. J. Lowc"3''S F. Lu-^2a^ jj J Lubatti^s, C. Lucii32a,i32b^ ^ Lucottc''^^ A. Ludwig^^, D. Ludwig^i, I. Ludwig^^, 
J. Ludwig^s, F. Luehring6i, G. Luijckxi°5, D. Lumb^^, L. Luminarii^sa^ e. Lund"^ B. Lund-Jensen"7, 

B. Lundberg^^^ J. Lundberg^^a.MSb^ j Lundquist^^, M. Lungwitz^i, G. Lutz^^, D. Lynn^^, J. Lys", E. Lytken^^, 
H. Ma24, L.L. Mai^2^ J.A. Macana Goia^^, G. Maccarrone^^ A. Macchiolo*^^ B. Macek^^^ J. Machado Miguensi24a^ 
R. Mackeprang35, R.J. Madaras^"^, W.F. Mader^^^ ^ Maenner^s^, T. Maeno^^, p. Mattig^^", S. Mattig^\ 

L. Magnoni29, E. Magradze^^, Y. Mahalalel^^^^ K. Mahboubi^^ G. Mahout^^, C. Maianii32a,i32b^ 

C. Maidantchik23a, A. Maioi24a,b^ s. Majewski^^, Y. Makida^^, N. Makovec"-\ P. Mal^^e^ B. Malacscu^^, 
Pa. Malecki^s, P. Malecki^s, V.P. Maleev^^i, F. Malek^s, U. Mallik^^ D. Malon^, C. Malone"^, S. Maltczos^ 
V. Malyshev^o^, S. Malyukov^^, R. Mameghani^s, J. Mamuzic^^b^ a. Manabe^^^, L. Mandelli^^'*, I. Mandic^^^ 

R. Mandrysch^'^, J. Mancirai24a^ p g_ Mangeard^^, L. Manhaes de Andrade Filho^^^^, J.D. Manjavidzo^■^ A. Mann^^, 
P.M. Manning"7^ A. Manousakis-Katsikakis*, B. Mansoulie^^e^ A. Manz^^^ ^ MapoUi^^^, L. Mapclli^^, L. March 
J.F. Marchand^s, F. Marchcsci33a,i33b^ q Marchiori^*, M. Marcisovskyi^s, A. Marin^i'*, CP. Marino^^s, 

F. Marroquim23a, R. Marshall^^^ Z. MarshalP^, F.K. Martens^^^, S. Marti-Garcia^s^, A.J. Martinl^^ B. Martin^^, 
B. Martin^^, F.F. Martini^o, J.R Martin''^ Ph. Martin5^ T.A. Martini'^, V.J. Martin*^ B. Martin dit Latour^^^ 
S. Martin-Haugh^''^, M. Martinez", V. Martinez Outschoorn'", A.C. Martyniuk^'^^, M. Marx*^ F. Marzano^^^a^ 

A. Marzin"\ L. Masetti8\ T. Mashimol5^ R. Mashinistov^'', J. Masik^^, A.L. Maslennikov^o^ I. Massa^^'^'^^'", 

G. Massaro^°^, N. Massol^, P. Mastrandrea^^2a,i32b^ ^ Mastroberardino^^*'^'^'', T. Masubuchi^^^, M. Mathes^°, 
P. Matricon"'^, H. Matsumoto^''^^, H. Matsunagal^^ T. Matsushita'^'^, C. Mattravers"^^'^, J.M. Maugain^^, 

J. Maurer83, S.J. Maxfield^^^ D.A. Maximovi°^'^, E.N. May^ A. Maynci^f, R. Mazini^si, M. Mazur^o, 
M. Mazzanti*^^, E. Mazzonii22a,i22b^ g p j^ee^^, A. McCarni^s, R.L. McCarthy"^ T.G. McCarthy's, 
N.A. McCubbini29^ K.W. McFarlane^e, J.A. Mcfayden^^s^ H. McGlonc''^-\ G. Mchedhdze^ii^, R.A. McLaren'^, 
T. Mclaughlani^ S.J. McMahoni's, R.A. McPhersoni^s J\ A. Mcadc*^, J. Mcchnichio^ M. Mechteli^", 
M. Mcdinnis^i, R. Mccra-Lcbbaii", T. Mcguro"*^, R. Mchdiycv''^, S. Mehlhasc^^, A. Mohta^-\ K. Mcicr'"^^^, 

B. Meirose^^ C. Melachrinos^o, B.R. Mellado Garcia^"^'^ L. Mendoza Navas^^'^ Z. Mengi^i''', A. Mengarelhi^'^'is'', 
S. Menkens, C. Menot'^, E. Meoni", K.M. Mercurio", P. Mermod''^ L. Merolai°2a,i02b^ q MeroniS^*^, 

F. S. Merritt^o, H. Merritt^"^, A. Messina'^, J. Metcalfe^o^^ A.S. Mete^^, C. Meyer^i, C. Meyer^o, J-P. Mcycri^e, 
J. Meyer^^^ J. Meyer^^, T.G. Meyer's, W.T. Meyer64, J. Miao^'d, s. Michal'^ L. Micu'^'^, R.P. Middletoni'^, 
S. Migas^^ L. Mijovic^i, G. Mikenbergi^i, M. Mikestikoval2^ M. Mikuz^^, D.W. Miller^o, R.J. Miller^^, 

W.J. Millsl6^ C. Mills57, A. Miloyi^i, D.A. Milstcadi^Sa.web^ Milstcini^i, A.A. Minaenkol2^ M. Mifiano 

Moya^''^, LA. Minashvih^s, A.I. Mincer^o^^ b. Mindur^^, M. Minccv^s, Y. Ming^^^ L.M. Mir", G. Mirabelhi32a^ 

L. Miralles Verge", A. Misiejuk^^ J. Mitrevski^^^, G.Y. Mitrofanov^'s, V.A. Mitsou^^^, S. Mitsui^'', 

P.S. Miyagawai39, K. Miyazaki^^, J.U. Mjornmark^^, T. Moa^^ea.Meb^ p Mockctt^^s, S. Moed^^ V. Moeller'^, 

K. Monig^i, N. Moser'o, S. Mohapatrai^s, W. Mohr^^, S. Mohrdicck-M^ck^^ A.M. Moissccvi's.*, R. Moles- Valls^^^, 

J. MoHna-Pcrcz'f, J. Monk^^ E. Monnicr«-\ S. Montcsano*^^'^^'^, F. Monticclli^o, S. Monzani^s^'i^*^, R.W. Moore', 

G. F. MoorheadS^ G. Mora Herrera-^^, A. Moraes^^, N. Morange^^^^, J. MoreP'', G. Morello^'^'^-^^^, D. MorenoS\ 
M. Moreno Llacer^'^'^, P. Morettini^^'^, M. Morgenstern^^^ ^ Morii^'^, J. Morin'^^, A.K. Morley'^, G. Mornacchi'^, 
S.V. Morozov^s, J.D. Morris^^ L. Morvajio\ H.G. Moser^^, M. Mosidzc""^!^, J. Mossl°^ R. Mount"^^ 

E. Mountricha^ S.V. Mouraviev^^^ E.J.W. Moyse^^, M. Mudrinici"^, F. MuellerSS'^, J. Muelleri'^, K. Mueller'o, 
T.A. Miiller^s, T. Mueller^S D. Muenstermann'^, A. Muir^^^, Y. Munwes^^^, W.J. Murray^'^, I. Mussche^°^, 
E. Mustoi"2^'i"2^, A.G. Myagkoyi'^, J. Nadal", K. Nagai^^^", K. Nagano^^, A. Nagarkar^o^^ y. Nagasaka^^, 
M. Nagel^s, A.M. Nairz'^, Y. Nakahama'^, K. Nakamural5^ T. Nakaniurai^s, L Nakano"°, G. Nanava'^, 
A. Napier^6\ R. Narayan'^s'^, M. Nash'^'^''=, N.R. Nation'S T. Nattcrmann'o, T. Naumann^\ G. Navarro^^', 

H. A. NeaF, E. Nebot«", P.Yu. Ncchaeva^*, T.J. Neep^', A. Negri"^^'"^^, G. Negri'^, S. Ncktarijevic^^, 

A. Nclsoni63^ S. Nelson"-^ T.K. Nclson"^^ S. Ncmccckl2^ P. Nenlcthyl"^ A.A. Nepomuceno'^^^ m. Ncssi'^'", 
M.S. Ncubaucriss^ A. Ncusiedl*^\ R.M. Nevesl°^ P. Ncvski'", RR. Newman", V. Nguyen Thi Hong^^e, 
R.B. Nickerson"^, R. Nicolaidou^^e^ l. Nicolas^^g^ ^ Nicquevert'^, F. Niedercorn"^ J. Nielsen^^^^ t. Niinikoski'^, 
N. Nikiforou34, A. Nikiforoyi^, V. Nikolaenko^'^, K. Nikolaev'5^ I. Nikolic-Audit^^ K. NikoUcs^^, K. Nikolopoulos'^ 

H. Nilsen''^, P. Nilsson^, Y. Ninomiya A. Nisatii32a^ x. Nishiyama^^ , R. Nisius^^, L. Nodulman^, M. Nomachi"'^, 

I. Nomidisi54^ jyj^ Nordberg'^, B. Nordkvist"6a,i46b^ p j^^ Norton^'^, J. Novakoval2^ M. Nozaki^e, L. Nozka"^, 
LM. Nugent^^S'^, A.-E. Nuncio-Quiroz'^, G. Nunes Hanninger^^ T. Nunnemann'^^, E. Nurse'^'^, B.J. O'Brien*^, 
S.W. O'Nealei^^*, D.C. O'Ncili^a, y. O'Shca''^^^ L.B. Oakes^^, E.G. Oakham'^''^, H. Obcrlack^^, J. Ocariz^^, 

A. Ochi67, S. Odal5^ S. Odaka^e, J. Odier^^, H. Ogrcn^i, A. Oh^', S.H. Oh^^, G.C. Ohm"6a,i46b^ rp ohshimai°\ 
H. Ohshita"°, T. Ohsugi^^^ S. Okada'^^ H. Okawai^^^, Y. Okumura^oS T. Okuyamal5^ A. Olariu'^^, M. Olcese^o^, 
A.G. 01chevski6^ S.A. OUvares Pino^^'', M. OHveirai'''^''*, D. OUveira Damazio''', E. Ohver Garcia^^^, 

D. Ohvitoi2°, A. Olszewski's, J. Olszowska'^, C. Omachie^, A. Onofre^''''''"', P.U.E. Onyisi'", G.J. Orami^Sa^ 
M.J. Oreglia'o, Y. Oren^^'^ D. Orestanoi34a,i34b^ j Orlov^^^, C. Oropeza Barrera^'^ R.S. Orr^^s, B. OsculatiSO'^'SOb^ 
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R. Ospanovi20^ C. Osuna", G. Otero y Garzon^e, J.P Ottcrsbachl"^ M. Ouchrifi^sd^ e.A. Ouellettei*^^, 

F. Ould-Saada"^ A. Ouraoui^e^ Q. Ouyang32a^ ^ Qvcharovai^, M. Owcn*2, S. Oweni^s, V.E. OzcaniSa^ 

N. Ozturk^ A. Pachoco Pages", C. Padilla Aranda", S. Pagan Griso", E. Pagamsl3^ F. Paige^^, P. Pais^'', 

K. Pajchel"^ G. Palacinoi^sb, G.P. Paleari^, S. Palestini^^, D. Pallin^s, A. Palma^^^a^ j.d. Palmeri^ Y.B. Pan^^^ 

E. Panagiotopoulou^, B. Panes^^'^, N. Panikashvili*'^, S. Panitkin^^'*, D. Pantea^^^, M. Panuskova^^s^ y_ Paolone^^s^ 
A. Papadelis"*5a^ tIi.D. Papadopoulou^ A. Paramonov^ , W. Park^^'^, M.A. Parker^'^, F. Parodi^o^^'^ob^ 

J.A. Parsons34, U. Parzefall-*^, E. Pasqualuccii32a^ Passaggio^O'^, A. Passerii34a^ f. Pastorei34a,i34b^ Pastore^^, 

G. Pasztor ^^'^ , S. Pataraia^^^, N. Patel^^o, J.R. Pater^^^ S. Patricelli^o^'^'io^b^ pa,uly29^ M. Pecsyi44a^ 
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